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PRELIMINARY CHROMOSOME STUDIES ON THE 
VASCULAR PLANTS OF TAIWAN (IV) 

COUNTS AN1) SYSTEMATIC NOTES ON SOME 

MONOCOTYLEDONS"* 


Cfien-cfang Hsu"’ 


Abstract! Thifl Eh el fourth paper on the chromosome atudiea of 
the vascular planls of TaiwEin. The chromosome counts of 36 laxa 
belonging to 32 jftnera and 11 families of the monocotyIedonouat 
plants are reported together with some taxonomies I noten in thin 
paper. 

Of these chromosome obscrvationi, a total of 15 tax-n are rcportttl 
here for the first time and arc noL be found in the previous records* 

The basic mimhnr of the orchid genera Anotctochiiui and Gastrodia 
Iti proposed to be X- 12, j.nd that of Petiosanifies (L if income) is nog- 
Uestcd to have the basic number of X=l7, 

INTRODUCTION 

Considerable cytological data has been gathered on several groups of Taiwan 
plants during the course of our chromosome studies. A part of the chromosome 
counts were presented in the previous papers tM - B > and this is the fourth paper in 
a series on this work. One of the most natural, easily recognizable group of plants 
is the monocotyledonac, and this is the group now being investigated, 

f" 

No comprehensive taxonomic study of the Taiwan monocotyledons has been 
made thus far. Only fragmentary works have been published by some Japanese 
authors* such as by Honda (1930) on the grasses, Satake (1938, '40) on the Juncaceac 
and Eriocaulacene: Ohwi on the sedges (1926* '44) and grasses (1941* '41a, '41b, 'lie, 
'42}; Koyama (1961, '62) on the sedges and the genus Smtlax (I960), and Fukuyama 
on the orchids. 

In recent years Hsu (1962* '63, '63a, '65) reported on the genus P&nicum and 
the tribe pamceae (GramineaeL Liu & Huang (1963) enumerated the Araceac, And 
all bamboo species were reviewed by Lin (1961 )♦ 

Chen & Hsu (I960* '62) listed the chromosome counts of 82 grass species. A 
total of 12 taxa of the monocots were reported by Clvuang vt at (1962) in their 
study of vascular plants of Taiwan. Hsu (1967) recorded 22 laxa of nmnocoly- 
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ledoneous plants. Of the 951 species and 1CH infraspecific taxa belonging to 28 
families of monocotyledons listed by Masanuinc (1936), only about one hundred 
taxa have been studied cytologically. 

This is an extension of our former chromosome studies, A lot of living plants 
have been collected and fixed in the field, some of them were then transported bark 
to Taipei for further studies. Table 2 shows the location of the localities where 
the collections were made, date of collections and the collection numbers, 

MATERIALS AND METHODS 

Materials treated and the techniques applied were the same as followed in the 
previous papers. All material was identified and a complete set of the voucher 
specimens was deposited in the Herbarium of the National Taiwan University (TAI). 

RESULTS AND DISCUSSIONS 

Table 1 is a brief summary of the results of the present chromosome counts 
on the Taiwan monocotyledons. The families are arranged according to the Hut 
chinson system (1959), and the genera following each family are listed alphabetlcallv 
An asterisk (*) indicates the first time a count has been reported as far as is 
known, 

Co m me tinaceae 

Aneilema sinicutn Lindlc 

This is a shade-loving species growing gregariously on the dykes between 
paddy fields and along the irrigation ditches. The color of the flowers are deep 
blue at first and with much reduced color just before the perianths are shed. This 
is a tetraploid with chromosome number of w = 20, the number agrees with that of 
Chuang el al , (1962 reported as A* angustifolium ). The voucher sheet shows it 
seems to be identical with A. siniea. 

Commelina midi flora Linn. 

Several kinds of chromosome counts have been made by various authors. The 
present count made on the root tips shows 2w=28, the same number as reported bv 
Sharma & Sharma (1958), 

Commelina obliqua Ham. 

The chromosome count of «=39 was obtained in material collected from the 
southern part of Taiwan. It is a tetraploid and differs from the basic number of 
that of C. nudifiora. It seems there is more lhan one basic number in this genus. 

Zlngiberaceae 

Alpinia shimmlai Hay, 

This is a diploid species similar to that of A. intermedia (Hsu, 1967). A. 
formosana is distinguished from these two species by being a taller plant and 
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Table 1. Chromosome Counts on Some Taiwan Mono cots 


Fig. 

Taxon (Voucher 

. 

2 n 

Locality 

Previous counts & authority 

L 

COM MELIN ACE AE 358134) 
Atieilema X=1Q 
si tit cunt Lendl. 

3139 

20 


Yangmin^lufm 

it ~20, Chuang et al. /962). 

Z 

Commelina X ^ II, 12?, 15? 
nudijiora Linn. 

oNiqm Ham. 

3254 

4041 

30 

28 

Shihtlng 

| Chihpen 

(Reported as A. angustifolium\ 
7«=56* Anderson & S. (1936). 

In-28, 56. Sharma & S, (1958) 
»“30. Malik (19611. 

2n=c. 90, Borgmsnn (1964). 
2ff=45* 60. Sharma & S. (1968), 

3. 

KING! BE RACE A E 369(47) 
Alprnia X 12 
skimadai Hty. 

3218 


24 1 

1 Chilmnffshan 

* 

1 

L1L1ACEAE 372(39) 

Aletris X»I 3 

Spicata Fr. 

3992 

£6 


Yyiihanchienuhar 

* 

5. 

Asparagus X=IO 
cockinthirtensis Merr. 

4362 

10 


Tanshui 

• 

6. 

Aspidistra X-13 
daHuettsjs Hay. 

3425 


£6 

ChuHhuipo 

* 

?, 1 

Cisporum X=>6* S, 9, II 
kau-afwmii Hay. 

3362 


32 

Kueihu 

n=& ChnariR et al (1962). 

a. 

Jleloniopsis X= 17 
umhellata Bak. 

3187 


34 

Chihslngihan 

2w =16, Chao et al (1963), 

fl = 17, Chuang et ai. (1962). 

9, 

umlellata Bak. 

Lirwpe X— 18 
lax is pi cat a Hay. 

3360 

3352 


34 

36 

Kueihu 

Kueihu 

* 

id 

iaihpicaia Hay. 
OpklOpOgOn X::J 18 
japonicum Ker. 

3440 

3365 

18 

72 

ChusJjuipo 

Kueihu 

2m“ 36* 72, Sato (1942). 

11. 

plantscapus Nakal 
planiscapus Hakai 

3167 

3423 

L 

26 

Chjhslngshan 

Chushuipo 

2m— 72, Oinuma (1944, MF. ; 49); 

Sharma & Chand, (196*1). 

2!w=65, 66, 67, 68, Nagtmatsu & 
Nod a (1964, r 67). 
w=28, £«=^72, Sato (1943), 
2w^36,72, Oinuma (1944/46/49), 

12* 

planiscapus Nakai 
Fetiotanlhes X=I7 
kart Ohwi 

4111 

3349 

18 

17 

34 

Kenting 

Kueihu 


is. 

Poiygonatum X=9, 10* 11 
arisanettse Hay. 

3361 


44 

Kueihu 

* 

14. 

Tricyrtis X—13 
formosam Bak. 

3273 

26 


Kueihu 

2«^25* 26* 52, Sato (1942). 

15. 

Ve rat rum X^S, 11 
formasanum Loes. 

3194 


16 

Chihslng^han 

«=8, Chuang et al (1962), 

15. 

TR1LLIACEAE 374(39') 
Paris X=5 
formasana Hay. 

3351 


10 ! 2B 

Kueihu 

2rt^lQh2B, Gotoh & K, (1937)* 

17. 

SMIL A C ACE AE 3761 39') 
Smilax X^13, U, 15. 16 
china Linn, 

3226 


30 

Chutzuhu 

2n=60, Nakajima (1939)* 


ARACEAE 361(24) 

Alocasia X=14{13?) 
macrorrhiza Schott. 

3083 


28 

j Gblnankung 

2« = 30, Hau (1967), 

2rt-‘26, Matsuura & Sato (1935), 
2n=2H. Kurakubo (19.10) ■ Ito 
(1942); Ffiteer (1957), 
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Fig. 


Taxon 


IRIDACEAE 386(45} 


m 


Udmearda X^8 
ckintrtsis (L.) DQ 


I Voucher n 


3832 I 64 


19- 

2a 


21 , 


2X 


ORCHID ACEAE 405(51) 

Aroectochitus X=]2* 
forme sar, us I fay. 

Cala i t he X^20 

ap- 

»p. 

rcfieia Maxim. 
Castrodia X=12* 

data B'ume 

Habenaria X~14, 20. 21 
(Qn&itexiacutata Hay. 

JUNCACEAE 406(37) 

Juncus X=*10(8?) 
dedpiers Nakai 
dedpiers Nakai 


CYPERACEAE 410(21) 

Carex X^b, 7, F„ 9. 10. 13 
etc. (ehr. polyeentric) 
ftUcwd Neea 


GRAMINEAE (POACEAE) 
411(20) 

Agrostis 
sozanetisis Hay. 

Aio pec ulus Xi=» 7 
acquatis Sibol 
var. amurensis Ohwj 


3441 

3350 

3444 

3363 

32S6 

4)34 


3174 

3348 


3185 


3206 

4334 


12 


12 


7 


Braehypodium X«=7, 9, 15 
53 ivaticum [ 11 ud s .) Beau v. 
var. lMtzoiiw.se Kara 


3336 


24, 


25. 


Erjochioa X^9 


procera{ Ret 2,) CE. Hubb. 

4097 

9 

Ich rtt n t h us X ■=* t 
vicinus (F.M, Rail) Merr. 

4055 ! 

J 

Poa X^7 (high polyploids 
viviparous or apomietic) 
acroleuca Stcud. 

3951 

14 

Pse udosasa X ^ l£ 

usmmi Mmkinu ct Neat. 

3157 


Spirifex X^9 
littoreus (Burm. f.) Mcrr. 

4190 

.1 


2 it 

Locality 

Previous counts & authority 


Tefal in 

7if=*32, Nakajinsa (1936); I - 
! & Saran (1961), 


Chuuhuipo 

* 

40 

Kueihu 


40 

Clmshuipu 


40 

Kueihu 

2fl^4a Tanaka (1966). 


Kueihu 

* 

42 

Kenting 

* 

20 

* 

Chihstnguhan 

* 

20 

Kueihti 


14 

Chihaingshan 

* 

14 

Cliihmngahan 

♦ 


Taipei 

2h = I4* Strelkova (1938); SHs*' 
lovskaya (1946), as amurensP 
Chen & Hsu (1962). 

? n ^ 14, j oh rosso n (1941): J rgcnwn 
et al. f 1958); Bowden (1900 
Sokolovskaya (1963* '651: t/r. 
Kr L. (1S64); Koztiharov & Kilt 
(1964), as SLihsp, aeijuatis, An 
dereon (19BS). 

14 

Kuei.hu 

2«f=18, Avdulov (1928); Talwka 
(1956); Hedberg & H. (1S61... 
2w —IS, Mat mini Lira e! al. ( 


Fengkang 

1 w=l8, Ram. et al. (1959); Cher 

1 & Huu (1961). 


Chihpcn 

« *20. Chen & Hsu (1961). 


Tunpu 

* 

48 

ChihsIngsbEin 

* 


Ken ting 

2m- 18, JanakJ Ammal (1945) 
Taieoka (1959). 
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aving much larger fruit, and in addition by having a tetraploid chromosome 
number n= 24 (Chuang et at,, 1962; Hsu, 1967). 

ilisceu 

1 tetris spicata Fr. 

This is a subalpme herb with haploid number'of m = 26. The tetraploid count 
is found at much lower elevations in the sulphur spring range of about 700 m. above 
sea level. The sticky inflorescence easily separates this species from others. 
Asparagus eockinchinensh Mem 

This is a diploid species with basic number of X=10. It has small but isomorphic 
chromosomes. It is one of the common herbs growing on the margins of the second¬ 
ary thickets. 

Aspidistra daihucnsh Hay. 

One of the related diploid species has a number 2m = 38 as was reported by 
Larsen (1963) on A longifolia, and a basic number of X~19 was suggested. In our 
species the diploid number is 2m = 36 and large chromosomes were observed. It 
supports the basic number X = 18, proposed by Darlington & Wylie (1955). 

Disporum kawakamii Hay. 

Cytological analysis of the karyotypes of two populations have been studied by 
Chao et al. (1963). They showed the meiosis of one population they observed 
indicated the hybrid nature. Somatic chromosome number of 2 m -32, a tetraploid, 
is obtained in this study. Some chromosomes are large and some of them have 
;a l el I ate s. Another basic number of X=7 was proposed being based on D . tkimadai 
a species growing on the northern coastal regions of the Island.' This specks grows 
on humus under thickets in the middle altitudes. 

Ildoniopsh umbeUata Bak, 

The somatic chromosome count of this specks is 2m “34. It has short, stout 
and large sized chromosomes. This species grows on the exposed soils and has 
yellowish oblong-lanceolate leaves, while Pdiosantkes kaoi grows in shady thickets 
and has deep-green, spathedike broad leaves. The latter species is known only 
from the type locality, Kueihu, located in the southern part of Taiwan. 

Liriope laxispicata Hay. 

The key character used for separating liriope from Ophiopogon is that the 
anther of Liriope is ovate with the filament as long as the anther, while in the 
latter it k lanceolate with a very short filament. Two counts, the one haploid m = 
18, the other diploid with 2n =36 w r ere made from different localities. It seems 
there is very close relationships between this species and L. minor, of which the 
chromosome count is known as 2m = 36 universally. 

Ophiopogon japonic urn Kerr. 

Several counts have been reported on the somatic cells of this species. A recent 
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paper by Hasegawa (1968) indicated that all materials collected from both Japan 
and Korea were uniformly with 2m ”72, and the karyotype was stable. However 
Nagamatsu ct al. (1964, '67) reported several counts of bypo-tetraploid, The Taiwan 
species is in agreement with that of the extensive study of Hasegawa. 

Ophiopogon phniscapus Nakai 

Hasegawa (1963) showed all Japanese materials she studied were 2?i = 36, and 
the karyotype was stable. The present counts on pollen mother cells strongly 
support the conspedfic relationships between Taiwan taxon and the Japanese plant- 
which are also n-18. 

Pdiasanfhes kaoi Ohwi 

This is a new species reported recently by Ohwi (1966). The flower buds and 
root tips were fixed at the type locality and on the type materials. It shows large 
but different sized chromosomes of «=17 in pollen mother cells and the basic number 
X = 17 is thus confirmed by the present counts 
Polygon a(um aris a tie me Elay, 

This species has large sized chromosomes which in somatic cells has the chromo¬ 
some number of 2n“44. The chromosome number of the species is here reported 
for the first time, 

Tricyrth formosana Bak, 

Several chromosome numbers, u, 2m “25, 26, 52 were reported by Sato (1&J2 
The material collected at Kueihu is a diploid, 2n = 26 with large chromosomes, 

Vera tram formosattum Loes 

The somatic chromosomes of this species are large and show the diploid number 
2 m~ 16. The material collected from the ML Seven-Star (Chih-sing-shan) supports 
the results counted on PMC by Chuang ct at. (1962). 

Trilliaceae 

Park formosana Hay. 

This species has 10 extremely large chromosomes and two much smaller B 
chromosomes in the somatic cells. The present study confirms the count of Gotboh 
& K, (1937), The size of the chromosomes are the largest of any in this study. 

Smilaeaceae 

china Linn. 

The large sized chromosomes of 2m =30 supports the result of Hsu (1967). This 
is one of the best species in the genus for cytologkal investigation as it has very 
largo chromosomes. 

Araccae 

Alocasia macrorrhiza Schott. 

A very common undergrowth at low altitudes throughout the Island. It shows 
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the diploid number of 2« = 28 l The chromosomes are medium sized and the number 
2u-28 agrees with the results reported by Kurakubo (1940), I to (1942) and Pfitzer 
(1957) + However somatic cells of 2u== 26 were reported by Malsumura & Sato (1925), 

Iridaeeie 

Bdmcanda chincnsn (Linn.) DC. 

This is a littoral plant growing on rocky hillsides near the ocean. It is an 
octaploid and is not in agreement with the result of Nakajima (1956), who reported 
it as a diploid having the number 2jj = 32. Further study is needed on its cytological 
nature and the distribution pattern of the species, 

Orchidaeeae 

Anoectochilus farmosmmm Hay, 

This species has medium sized chromosomes which are n=l2 in meiotic cells. 
It seems the basic number of the genus is X —12, 

Catanlhe 3350, 3444 

The large sized chromosomes vary considerably in their length and it seems 
there are B chromosomes in this taxon, 

Calanthc rejlexa Maxim, 

The chromosome morphology of this species varies very much as to its size 
and shape. No doubt this is one of the materials worthy of further analysis of its 
karyotype. Wo need to know more about the relationships among this well defined 
but terribly species rich genus. The chromosome number 2n -40 agrees with Tanaka 
(1963). 

Gastrojia data Blume 

A nice slide of the second division in meiosis shows dearly that this non- 
chlorophyll bearing species has n~12 chromosomes. The basic number of the genus 
is thus proposed to be X = I2, 

Habcnaria hngitentaculata Hay, 

This is a terrestrial orchid collected from the limestone area in the typical 
tropical rain forest region. The somatic root tip cells show 2 m= 42 chromosomes. 
It is a first time record on its chromosomes. 

Joncieeae 

J uncus decipiens Nakai 

Two counts from different parts of the Island indicate the same chromosome 
number 2m— £0 for this swamp-growing species. The chromosomes are small and 
short. 


Cypcraccae 

Carex filkim Nees 
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Table 2, A List of Collections 


Club pen (TO)-TAITUNG CO.: flSW-UTttl'. 

Oct. 1, 1967—4041, 4055- 

L'hihsingshan f'hMUl)—TAIPEI CO.: 25* 10^121*33% collected from elevation of about 700m on 
up to the mountain top, Alt, 3,113 m, 

June 17, 1967-3137, 3167, 3174. 

July 15, 1967—3135, 3187, 3194, 3206, 5218. 

Chmankung CUfllE)-TAIPEI CO.: 24*5^-12 1’24', Alt. 230m. 

June 11, 1967-3083; 

Chutzuhu (fiNRSU-- TAIPEI CO.: 25T2'-12i 4 34' p collected from elevation of about 600m. 

July 15, 1967-3226. 

Chushuipo TAITUNG CO.: 22 !, 23'-120 ,1 49' T collected from elevation of about 400m up 

to 560 m. 

July 31, 1967 -3423, 3425, 3440, 3441, 3444, 

FcngkatiR {$$£)-PINGTUNG CO.: 22T2'-120*41', 

Oct, 3, 1967-4097. 

Renting (IKT)—FINGTDNG CO.: 21*57'-120*47'. 

Oct. 3, 1967-4111, 4134* 

Oct. 5* 1967- 4190. 

Kueihu (tlHflfl) —TAITUNG CO,: ca. 22*46'-120*53 f , collected from elevation of about 1,600 m up 

to 2,000 m. 

July 27, 1967 -3286, 3273. 

July 29, 1967-3336, 3348, 3349, 3350, 3351, 332, 3360, 3361, 3362, 3363, 3365. 

Shiting (HB®)—TAIPEI CO*; 2GW-12T39', collected from elevation Of about 400 m. 

July 22, 1967-3254* 

Taipei (Sfclt)—TAIPEI CITY; 25*03'-121*31', collected from the University campus, NTU* 

Apr. 1, 1968-4331* 

Tantthui ($£J0—TAIPEI CO.: 2§TlM2T2fi'j collected from the opposite side of Tanshui, across 
the Tanshui River. 

Apr* 9, 1968-4362. 

Tungpu (^)-NANTOU Ca; 23*32'-120*53', collected from elevation of about 2*500 m. 

Sept, 29, 1967-3951* 

Yaugmingshan (l^jflj)—'TAIPEI CO.: 25M9M2T33', collected from elevation of about 400 m. 
June 17, 1967- 3139* 

Yehliu (RFlfilJ—TAIPEI CO.: 2&T3'-12T42', collected from the coastal region. 

Sept. 10, 1967- 3882. 

Yimbanchienshan (ni|Ili]9ll|)—CHIAYI CO.: £3 t 28'-12(J' > 54', Alt. 3,242m, collected from elevation 
of about 3,000 m up to 3,200 m* 

Sept* 29, 1967-3951, 3992- 
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EXPLANATION OF PLATE FIGURES 
Plate L 

Fig, 1. Anetlema tinicum Lend]., diakinesis with 20 bivalents. 

Fig, 2. Cmnmeiiita obli^ua Ham,, diakinesis with 30 bivalents* 

Fig, 3. Alpinia shinmdai Hay., somatic early metaphase with 24 chromosomes. 

Fig. 4- Aletrti spicata Fr„ diakinesis with 26 bivalents* 

Fig. 5. Asparagus cockixchin&nsis Merr., diakinesis with 10 bivalents. 

Fig. 6. Aspidistra d?ibuewi> Hay., somatic m eta phase with 36 chromosomes. 

Fig, 7. Dhporum kdaakamii I lay., somatic metaphase with 32 chromosomes. 

Fig. & Heloniapsii umheUata Bak., somatic metaphasc with 34 chromosomes. 

Fig. 9. liriope luxispiccta Hay*, somatic metaphaae with 36 chromosomes. 

Fig, 10. Ophiopogon fapomeum Ker., somatic melaphase with 72 chromosomes. 

Fig. 11. OphiifpQgon phmseapus Nakat diakinesis with 16 bivalents. 

Fig. 12, Pi'liozantha kaot Ohwi, diakinesis with 17 bivalents* 

Fig* 13, Poly go natum erisdntnse Hay,, somatic anaphase, showing one side with 44 chromosome: 
Fig, 14. Tficyrtis formosana Bak,, diakinesis with 26 bivalents* 

Fig* lb- Veratrum formosunum Loss., somatic anaphase, showing 16: 16 distribution of chroitu: 
somes. 

Fig. 16, Paris formosana Hay., somatic early metaphase with 10 chromosomes and two B-chrotno 
semes; magnification reduced to 2/5* 
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EXPLANATION OF PLATE FIGURES 

Plate II. 

FiiJ. 17. Smilax china Linn., somatic metaphasc with 30 chromeaomes. 

Fig. 18- Belmcanda chine fists (L.) DC,* dishines is with 64 bivalents. 

Fig. 19, Anoectochikm formosanm Hay,* d3akinesis with 12 bivalent a. 

Fig. 20, Calanthe sp,, somatic metaphasc with 40 chromosomes. 

Fig, -2L Calanthe rejlexa Maxim,* somatic metsphaac with 40 chromosomes. 

Fig, 22. Gastr&dia data Blume* anaphase H showing 12: 12; 12: 12 distribution of univalenta. 
Fig. 23, Juncus dtcipiens Nakai, somatic metaphase with 20 chromosomes 
Fig. 24. Eriochtoa proeera (Reta.) C. E, Hubk* diakinesis with 9 bivalents. 

Fig, 25, Pseudosasa matmi Makino et Nemoto, somatic metaphase with 48 chromosomes. 




